Neuroinflammation caused by microglial activation plays a key role in ischemia, neurodegeneration and many other CNS diseases. In this study, we found that Adjudin, a potential non-hormonal male contraceptive, exhibits additional function to reduce the production of proinflammatory mediators. Adjudin significantly inhibited LPS-induced IL-6 release and IL-6, IL-1β, TNF-α expression in BV2 microglial cells. Furthermore, Adjudin exhibited anti-inflammatory properties by suppression of NF-κB p65 nuclear translocation and DNA binding activity as well as ERK MAPK phosphorylation. To determine the in vivo effect of Adjudin, we used a permanent middle cerebral artery occlusion (pMCAO) mouse model and found that Adjudin could reduce ischemia-induced CD11b expression, a marker of microglial activation. Furthermore, Adjudin treatment attenuated brain edema and neurological deficits after ischemia but did not reduce infarct volume. Thus, our data suggest that Adjudin may be useful for mitigating neuroinflammation.
Neuroinflammation caused by microglial activation plays a key role in ischemia, neurodegeneration and many other CNS diseases. In this study, we found that Adjudin, a potential non-hormonal male contraceptive, exhibits additional function to reduce the production of proinflammatory mediators. Adjudin significantly inhibited LPS-induced IL-6 release and IL-6, IL-1β, TNF-α expression in BV2 microglial cells. Furthermore, Adjudin exhibited anti-inflammatory properties by suppression of NF-κB p65 nuclear translocation and DNA binding activity as well as ERK MAPK phosphorylation. To determine the in vivo effect of Adjudin, we used a permanent middle cerebral artery occlusion (pMCAO) mouse model and found that Adjudin could reduce ischemia-induced CD11b expression, a marker of microglial activation. Furthermore, Adjudin treatment attenuated brain edema and neurological deficits after ischemia but did not reduce infarct volume. Thus, our data suggest that Adjudin may be useful for mitigating neuroinflammation.
© 2012 Elsevier B.V. All rights reserved.
Introduction
Microglial cells are the resident macrophages of the central nervous system (CNS) and have been proposed to play a role in CNS immunity, development and repair (Streit, 2001; Town et al., 2005; Walton et al., 2006) . Once activated, microglia produce multiple proinflammatory mediators, including cytokines, chemokines, reactive oxygen species (ROS), nitric oxide (NO) and prostaglandin E2 (PGE2), which are responsible for neurotoxic effect under pathological conditions (Garden and Moller, 2006) . Chronic inflammation caused by microglial activation has close relationship with Alzheimer's disease, Parkinson's disease, and multiple sclerosis (Gonzalez-Scarano and Baltuch, 1999; Imamura et al., 2003; Xiang et al., 2006) , while inflammatory responses by microglia exacerbate brain injury after ischemia (Yenari et al., 2010) . Thus, inhibition of microglial activation would be a potential therapeutic approach to treatment of various CNS diseases.
Adjudin, 1-(2,4-dichlorobenzyl)-1H-indazole-3-carbohydrazide, formerly called AF-2364, performs potent reversible anti-spermatogenic activity by disrupting the adherens junction of germ cells to Sertoli cells (Mok et al., 2011) . Previous results have shown that many indazole derivatives are non-steroidal anti-inflammatory drugs (NSAID) by inhibition of prostaglandin E2 (PGE2) synthesis, nitric oxide (NO) production, cytokine and chemokine release (Foster et al., 1990; Sironi et al., 1996; Bhatia et al., 2005; Pan et al., 2005) . Recent studies indicate that the anti-inflammatory effect of indazole derivatives is associated with the inhibition of NF-κB activation (Sommers et al., 2009; Oh et al., 2010) .
Since Adjudin is a small molecular derivative of indazole and has no apparent side effects in treated animals (Mok et al., 2011) , in this study we aimed to investigate whether Adjudin could attenuate microglial activation and the possible mechanisms.
Materials and methods

Reagents and animals
LPS and DMSO were purchased from Sigma Aldrich (St. Louis, MO, USA). Adjudin was provided by The Mary M. Wohlford Laboratory, Population Council, New York. Mice were purchased from Shanghai SLAC Laboratory Animal Corporation (Shanghai, China). Animal procedures for the use of laboratory animals were approved by the Institutional Animal Care and Use Committee of Shanghai Jiao Tong University.
Cell culture
